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PURPOSE: A manufacturing method of GaN LED using substrate removing technique is provided to 
remove optical absorption loss and the loss due to dielectric difference between GaN substance and a 
substrate by removing a substrate having a GaN system LED grown. CONSTITUTION: A GaN system 
LED is attached to a silicon substrate(51 ), and consists of a P-metal layer(30), a P-GaN layer(24), an 
active and barrier layer(23), an N-GaN layer(22), a dielectric protection film(21) and an N-metal(70). 
First, the P-metal layer(30) is formed on a P-GaN layer(24). Then, portions between elements are 
etched using the P-metal layer(30) as masking substance. Next, the P-metal layer(30) is reversely 
bonded to a silicon substrate(51) so that the P-metal layer(30) becomes a junction and then a 
substrate which a thin film is grown on is removed. Then, an N-metal layer is formed on a surface of 
the N-GaN layer(22) exposed by the substrate removing step. 
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(54) 7|Er*]|7H 7|## 0|g*r GaN^| LED *IR 



aa|" 



* Sf'SS SEH^I A!GalnN7H| LED°| 2|YSfXhfi.#( External Quantum Efficiency), =LB\JL ITgSofl 

AH£| U|^^ EW&E. @x-HS ?f#A|7|7| fl& GaN^I LED Xl|£tOj| Sft 5!0|cK 0| xUehS ?SS| 7^ 

s^woj QaNj^j led sm^&S ^S«Ai A|-gJE|S!B 7|&(AI 2 Qj, SiC, Si ...)* ^PH§r^0|| &£>CH, 7[& 7HI 

7-IS °jS r 0=| JE3|fcr N GaN^^Oll N- Metal £ P- metal ¥£0| Qtf¥7r £JE|S 7|&0| fl£|<H 

Y*!-SrO=j LEDS X|55fe &£jO|ch o| =PS2| om£ 7|&S SWtfos 7|E^ GaN A r 0|o| Dielectric C 

onstant) S| *rO|S fcJS 3aiS<HW°| %£Ulk 7|£rCH| S|& g*U* fliasi-jl, 5Efr 10um OW-S Sfoh 

£J LED ^JfllS. ei*r<H LED ^^Uj^o^AH %7$^( Photon Recycling) o| 11^0^ ojo-jLMi %}oi £| Ex 
ternal Quantum Efficiency) § 7fl£! M SJooj, LED0i|AH £o| P- metalS Eie^og. 4IE|5 7|Er 

tlTll UMrS 4= <a=S4 37|| 7H<ytf £E& 4JW-*1©S GaN7=|| LED£| P- £EU g 



7H| £ r ^ifc^ p- metal 
THIS 3.7f| 7H-td S 



SJ n- metal S*l|3. £Jt r o=| L^EfLffe ^X[2.\ LH¥<H|AH ft! S 



'7 r aid-. 



# p- n SSf CrO|£= ^P^S 5fe GaN7=|| LED X^CH| ?JO|AH , P- S-SS ^ Sfflofl p- metali 



o| 7|£r8 Si 7|&o| P- metal o| StJ¥7 r E|7H| 

7HI7HS- ^ 7ie ^|7HS =EHt+ n- £H@ GaN afs^cHI N- 



H£Joj fou, g 9 oil AH xlfirS oissl-o^ 7|£M 

metal* S^t r oi LEDS aRSfe 5* ^S°§ &CK 



£ 8 



AHOJOj 

AIGalnN, LED, £|¥ ?f T^h I§( External Qunatum Efficiency), 7|fi\ 0|S, ^5|i 



7|=K 
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SMI A) 

£ ie SEH GaN^I LEDiAk°| oj^QJ 

E 2S SEH GalM^I LED(Light Emitting Diode) • xflstS ¥|sH *W L^Ufe B&E. 

£ 3£r P- GaN floll P- metal m S*r& *S| 

S. 4£ P- metal® D^gog NESS GaN ^effij 5J0| Jflxl oflSSM S(9fi 30|fi| SS S^^Jl 

OISSKH oi|*!£! 10§ Eh^JE. 

E5SE 777hXi LED* 7\& *|CHj P- metal SW¥SSK>=| flg<H S£] 0|*°| 

5L 6fe Mechanical & SEfe 5Efe £^ OflS 7|S# 0|#S|-o=| LED?|- 7|£t# Xi\7-\ti *o| BHE. 

£ 7S N- GaNS^I N- Metalt- BEE. 

£88^ BTSOfl LthEh £IS*4°^ 0|*0-|£! LED ±K3\ BfflE. 

E9feg BfSfij C |. e A|o|£. LEDOHI ^E|^ p. N diode* S^fi" SEH2i LED ±X[S] BSE. 

< E^°l ¥&<H| die -as > 

20. 7|0- 21 bMS 

22 n- GaN S 23 I nGaN/GaN/AIGaN Itti SJ 5> hl ^S 

24. p- GaN S 30 P- Metal. 

40. OIS2S ft. 41. i^Mi 

50. JI^JE^ -ySlS 7|&. 51. 

70. N- metal. 90. NESS M£\S § EEfe 7 Iff 

91. PEISS SfEfe 7 1 fit. 92. N 2q (HIV 

93. P 94. HH?[X| t)|-eE|5| NER 

95. nH7|x| O^^oj P £j=i 96 , fi|.o|<H egS! DHIIT 

ttBal 4TA-![& -ys 

^aO| ^Sfe 7|fc a -E. MO^ SEH7|^ 

M tfSe eBH°l GaN^i^l LED(Light Emitting Diode) °l Sfi^, W£ §y 1|-&S<HW2J 2<1JE» *|7| 

lf#A|7|7| flf AH^g GaN7=j| LED2-I 7$£. BtSJcHI SO|CK 
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^Hj-^o^ ^741 LED{ Light Emitting Diode) fc, £j¥E<2l £ 10fl £A|fi H r 2r a 0|, AWOicH 7|£rS>r fl-fi 7|£r( 
10) #0| buffer §(11), GaN §(12), inGaN(SEfe GaN) §-^§(13), p"S GaN§(14), ¥S£d^(15), #£d*ll 
M^.5J-(16), 3*%£R(17) Si pS 3^3^(18) ©3. #7| Afi|-0|o-| 7|&(10) #ofl buffers 

(11), GaN §(12), lnGaN( 5Efe GaN) t h ^§(13) 5) p^ GaN§(14)S MOCVD{ Metal Organic Chemical V 
apor Deposition) Si" H (HI HhBh £* r *lS3. 3S & 3*rER(17) °| «g# £|SH ^¥¥1- #7| nS GaN 

S(12)0r*l *JZf( etching) ZllL, Ha^l nJ-B r ¥8 £R(15)* S£& c r S, £R S^S ¥¥S #Si*ll Ml 

oj-(16)°S ^£R(17) SJ pS 3^3^(18)* S^tTHSAH §^Sc r . 



m-g&oiiM &*i9.t »°i atjoii °i©hah ij-^ s-e ¥S£R« sstohah §7i §£i erft£i7i«j4. oie s-y-s srS 
oiiah s-^souh ssrsi 7i&^(®a-ftc! a-oi^os ess^i ejh, oiceh ae b-sfoi GaNei- 7\n mo\ 

2\ EE 7IS.KH1AHOJ 4^ij!|.o)| o|5|j AH oj7H| £lc r . £Etr ^ZHS 7|&<H| °I*HAH LED ^xKH¥cH|AHo| 

& Photon Recycling) ^UrS 7|cHt r 7|7h US7^[ ofy^o^ ^-^-^{Photon Recycling) ^.Jlh& 5f^§ 

CH| AH gh^S ?> h 2| BtS ¥¥0j rfcXrSr ^^o| *hS £J§ r CH LEDihXr U|¥<>fl S"S"M| Efedl, 0| ^XrU^I ^ 

ah »H8i>ii e asoi ci-ai m^mn *^£i<H c r Ai s°s AH-^sfe 5 at o-uue «j^2£ a sjsj £J¥ at- 

H¥?r 571 ySJEjfe M.3km SIDI&CI-. 



JE 11* 7|^°j LED ?ZECH| fc!<HAH 0|0| 5t0| tfE^S d r 2r SfOl ^^=&!PJ P, N- metal 3J P ESfeES 
£J«h0H LED lf£!gcH|AHo| *j^o| i^^£ &AH|7h IJ-^S^I £LH 0|3. £JtrOi S^S-fiJ *5S12r &i g*IPr 0 F 7iS 
Ct. SE& 7|^o| LEDfe- AWOlOHf^ a*0| <H£JE£!0| #X| =*h 7|&0| EH7|X| D^EjOfl SffrO| E|SM 7|£ 7|&(AI 2 
Os, SiC,...)oj Lr ^ U£jE *gOfl °|bHAH ^^0| #X| =£r g^|S=0| °Jch. 0| ^Xfc ±^o\ gxj- ^ 

#7|- ^ofS^ 4A*Wn ±ns>\ ^feofl ?31fg 77|*|7H|l!cK 

EO-BhAH GaN7=|| LED£| -^fe^ BT^A|7|7| ^sHAfe ¥)o-ljAH ^7|@ Sxflasal 7|)4do| ^clj^os Has r »l€!c|-. 



e a-ae ^7i& 711^^71 ^i* r o^ 5°^.ah, s a-sai GaN7=n led?!- -^s-jejoi o't 7i&s 

7;l|7H§hO^AH 7|£KH| o|fi- S! GaN 7|»AhO)oj ^^Sx r (H| °|*r KW*[1L ^aKH¥o|aH°I ST 

xH^(Photon Recycling) SlJll-S ^dSrSHH 2|¥?fJt External Quantum Efficiency)* yW'id^JL, £Etr 7|&Xi| 
7HS 9J^0=| cyy N . GaN Hj"Bt(H| N- metalS ^^^-11, P E5!S «JS| ^iffllt P Metal* §*r^O=|AH S'gJ 
Alas IS, ±X\-°\ P- metal ^S^j- ¥4=& ^B|g 7|&£>l| S^Ai^AH ^^^-y ?f^g <gd 



o|fd s3rS! <y7| fltr g£t 7|^^ afxHife ej-sf ^s-ofl AhSS 7|&S AH|7Htffe 7|^o|cK ¥ BfSoilAife- o|&i 7fe 
S| 3I-AHIS sHS^I-O^ AH^.* ?SS| GaN7H| LEDA)|^^aS 

0|£|- ifg S^Sr7| flsHAH LED afafjlr ^Bi& 7|fiSj ¥«t, LED ^B|- ^^Ofl A|-*S 7|fi 75||7H Z1BU 7|& 

A-II7HS cyy n- ESS ^"51- CH[ N- metal tfttS 7|^^ f§o S g- C K 
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^¥fi £S £ 2-b 5EHSI GaN^i LED* flefl ^fi *m°| LrdUUl &d. 7|£h(20) flofl ^§(21), n- 

GaNg(22), InGaN/GaN/AIGaN 9J 3^5(23), p- GaN S(24)0| ^iif5j23 «g£|(H 5* MO^H 

&W. p- GaNcH|A-i ggfi n- GaN oil AH ggfi £x r 7f l^SoflAH a«r«F<H 2#d o^i_Hx|7h ^m**o| e|<h 
ah zl8S£| oi|lHx| yj^aoll sH&fhfe HhSSl £ft imA|=?|7H|fid. 

£ 3fe 0|^7H| gg-fi LED Hfaj- ijHoU 7|5S| P- metal(30)(Ni/Au, Ti/Au, Cr/Au §)# 5*t» +£| HSO|d. 4jg 
*ho S omn S^fi P- metalS LED £X r <H|AH P£d^« 0|^r?flfid. A r O|°| (HISo* £|g*!°S LED 

S&( Sawing) d?J» ^HA] d 9fl LED A r O|o| P- metal =HeS £ 30-1) dErfcr 3!*IH fclSft L^(31)S 

&}. o| 0.1umcH|AH 500um77hA| H &d. 



E. 4fe «^fi P- metal* Oflfi* fltf masking MS^. ©HAH ^X|-» A|-0|(31)S 7|SS| -Nd &S(R1E, RIBE, 
ICP, S) SEfi dd gj-S(UV assisted KOH <H|£| g)g 0|S*rO=| N- GaN(22) £Efi Zl 0|S r buffer(31) S| d 
g-th ^Ol 77|-X| (HIS* SWI^Ch =LB\JL fcf 4:Xho| sgj aif £|sHAH SiNxSf SiOKfir 5f& 0|§S r O=| 0H| 

Sfi M±*MI fid. o|^7|| t r o=| ggfi M*d<41) §U <HISo £ Aho)°| S(40 ) o| dd 

S. 4 o| ddd o JcK 0 |^7H| S^fi 7|£h* «|7H*h7| fl& SS<HlAH dH^ Sfifi 3! dd °Am% fid. 
S Mechanical^ O|g§(-0=| 7|ff§ «|7Htt A| LED dd°£ ^MBj|^7|- S3o| E|7)| £JfiC|| 0| ^e.b||a. 

m 0| SO| g^S r 0=| StressCHI °|£r ±^2\ -£j:±:£rdfc dls ©Mlfid. S»H3. ^S-fi LED ^fd4 7|&A|-0| 

4ld& zmit^o\ MiJxlS. &ff StrainOl «g£|(H fcfen|| o|* »<H|AH S^fi ** 0|gSho^ fi^ A| 
o|S 21® £\±$ltltt °Amm S-d. ««HS S-Sfi S(40)& Mechanical gftt £Efe de a- 

as o|S§Fo^ 7IHAPH A| n oflS ddUloH ^fe gsfl- x|^7h fid. ^ SMS Sowx| oj|§jo| sja S(4 

0)O| (HISJEIjL 3E0^^ =&)d^| ElHS (H|SO| gM§| E|cH N- GaN SEfe ZLO|*hS| SO| atfoil ^EHth 

ddLH7^ fid. 



£ 5S E.4CHIAH 7|^fi LED ±#mo\ A^^i|04 ojfe 7|BS Ul^fi- H7|S| DflVO| S«t£|0-i 2^fe 41 

B|5(51),afe DHIS-OI S*|-£|0H oi x \ ok- 2S£^ ^B|S(51)(H| S ^(conductive adhesive epoxy)( 50) 

£Efi indium bumpfil' SSS o|Sff 7|^o| fMp . cnip bonding 7|ft« o|gf|-o^ A|-g§|-oi p. metal fflo| S*, h ¥ 

7i- ei t^i *p|£M Mej eat ao^n ?jd. o^iah ^ei^ 7|&oa ^afsoi ahi^jeich led 7|&s ^isoh 

MOfe =^4& LED4iX|-7|- AH|5|-fi 7|&# AHj7H * OH<H| ^B|& 7|&0| LED HjSf £1 D f.° E H §H¥^I E|CN ; 4lum 

S£°l ¥^IS 7hx|fe LED ixff x|x|*|-o^ n n^s do|-^fi 5hd. EE& 4lel5 7|^£ zl ■a^jt^ol 

^51 LED LH^0|AH ^>J*t ^#A|5H^fe Heat Sink°^o| <^^ S th^lfid. 



£ 6S 7|^°J Mechanical fl- Grinding and Poiishinggj-a 5Efe U<x| 3^ tH|S(ICP,RIE,S) a h a, 5Efe 0|g 
S »B£S LED7I ^-^fi 7|&* AH|7H& ^2J effl* MO^Jl ^d. SfOflAH d£r SfO| 0| 3hS(H|AH 

£ 4oi|AH S^fi #o| i0o £ c^Lf^i Eiji, o|s ejs r o=| 7|fi0| S^©l CHISJE|ft!SS & 4= &!?ilSd. 5Eff o| ss 
4iA|-S A|-0|o| stress* S^tFo^ cHEH 7 r X| stress3.¥EH ^X|§§ MstMlfid. 



5. 7£ =&jt+ N- GaN 1^^0)1 N- metal( 70) (Ti/Au, Ni/Au, Cr/Au S)S ^S.| Q-tfw HLo^Jl ?Jd. N 

- Metal& ^Ap°| 7 r &A r S| #0h7HH S^Ej7Hd 4:X r o| 7[^C\\ Y*0fl 4 &!d. 0^7|AH N- metal 0| S 

•^E|A| g>e V^Ol fi^ fJJE^7|- fid. £M*4°.S. GaN7=l| LEDOflAH N£So| P £SMd ^€ ESfeEI ^ 
S 4 metal4£| ohmic S^O| gO|* r SS niM P- GaN SfflcHI P- metal S S^SU, N- Ga 

N o| ^«ofl N- metalg S^mfi ?^fi S-^S^|AHo| g-sj 5%J£0|| rJH^ g0|& ^7h fid. 



£ 8e £E 7(H|AH ilS^o^. fg^EJ ^X|-gg d5( Sawing) ^£| LED 4:d2| fi-tfS MO^H &!d. 41 

BIS 7ie(51)fl(H| GaN 7^| LED7|- ^*TE|<H 2i°D\, LED 4iA r fe P- Metal(30), P- GaNS(24), l^S S! ?> hi ^S( 
23), §-0| ar#E|fi tf°J N- GaN §(22), ft&M] MS.sf(21), N- metal(70) 2£ ^Ol E|0^ A 'd. 
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[EE CkB MM<4] 



#7 1 ^"SoilAH ;iA|-°| ESD( Electro Static Discharge) &^IS *|7|^o^. m ^ oi^ EChe 4JA[0i|S ESS 
S-SSl-O^t dS£M}. e tf3<HW P- metalOl AIGalnN^il LEDS P- metal ¥MO| a&¥7r £MI dB|£ 

7|&3h ¥*|-A| p- N SifO| S^sj <y E |g. 7 |=t* ^gfi-SSMl LED ±*t°\ B^9\ P- N diodeS S*1 

IT 4 s ?J0HAH 4:X|-o| ESD{ Electro Static Discharge) £X||S &B*I §HS * ==r &S0| SJcK £M*|os. AIGa 
lnN7=)[ LEDfe oflL^I eH = 2jO| B gd^|£ g^-sU zl HfOfsl §SO| c*e MSoi| u\mM #01*4° 

3. 5*1 Ss r oH a|*|*| ESDCHI fl«f*H3. 'gM*! 0 -^ AIGalnN^I LED£ ^tfSi ^¥ 300V - 1000V SEOLU 

^a«si S¥ ioov - iooov^. ms\ «2i»»si esd *«oi ch^ lh? ^mi ?m. o\ 3& ^wsr as- 

oil AH LEDS| P- N Junction A|-0|<H| B S1I( Electric Field) 7h 2E|7| HHfiOlCK 0|£j sHSt r 7| flSH>H 

°S LED£r 13 P- N diode* ^fteS 2^3 SKH LEDCHI 5jgJ"0| °^o^ ^| 7jo p . N diode7 |. g5t£|7|| «KH 
AH LED ihA|-ofe ojg^l p. N diodeSl Turn On S&<H| Stj&Elfe S&Ef 0| °4°^ SJE|7fl t^UH ^^rS 

ESD^. ¥EH Si&cK 0|S JjHfi- 7I5SI graS dBiSSl & EH OH ¥S^2S £E3l«HM*| P- N diodeS «gS|-jl y 
£*|S| Flip- Chip 7|^* 0|§§F0=| LED* P- N S!JO| 0|*<H£! dB|£ 7|Er(H| ¥*t*rO=|AH P- N diode7 r S 

sia led a§§ a^&cl n&w oi %^o\ ^nme deiesi & a fltni p- n sirs oi^o-m «fc 

0| HS^rDH, 5E& LED chip* §UL^O| Flip- Chip 7|#* 0|gt r cM 4l£|S p. N diodeOfl S^^r0^o(= Ifo 



m ^go| s ch5 ^A|0fe #7j*r mnm& 7\\&*[7\ flSHH oh^Ej ^o^AH, BE C[B dA|CH[o| GaN7^| LED 

fil P- metal * r ¥ofl P- N JunctionOl S-a^j ^ E \m di ode« ¥^S+O^AH LED2I B ME-lB 

P- N diodeB ^ H JS°S Sa«rSSAH LED^i ESD ^|7|Sjo^ ^Ah A | 7 j- H_h^^| gj ZL ^"JSf Xfl 



£ 90^| L|-^y-dr2r ^51^9°^ P- N JunctionOl o|^o-|S P- N diodeM £ 8<H|AH L^y xj B j & 7 | & 

CM tl ArSSCK 0| UZ\B P- N diode 3? N £SS ^B|^ 7|&eH P dopant* SStrO^AH P- N Junction* 0|S t 
71- P- ^BIS 7|Er(H| N- dopantS £l!t r o=|AH p. N Junction^ oft* 4=7 r ?JcK o|S7^| ^o^ off(HS 

4!S|^ P- N diodeoil P, N- Ohmic metal* S*, h SrO=|AH P, N S^&q-. ^SO^j AH S^°l SrU, 5Efe JBEL 

¥M «^orX| at^H Ar* & tJx. ?JcK £. 9CH|AH 90S N- £SS ^B|& 7|& 5Efe N- ^B|& S* UEH-HoH, 

91 £ delS S SE£ P dele 7|&S UEhyjcK ZL5|H 92 fit 93£ N SI- PmetalS U-E|-tHcK 

dB|S P- N diode7h g^j^l Q-SJ LED chipS ^J&h^eJ LED nH7|X| n\&E\ ^\0]\ ¥*|'t!' ^ Wire Bonding(96)S S 
de|& P- N diodeS.| P- metal(93)0| LED nH7|7C| nh^-^o| N ^=22(94)^ gsfOl JEjO=|, dE|5 P- N dio 
deal N metal £d^(92) oljAH LED eH7|x| 0|-SEH2| P 3^(95) 2£ Wire Bonding(96) 0| S^S^K =LB\JL LED°| 
N Metal(70)0flAH LED ^9\x\ 0|gEHo| N S^(94)o^.Wire Bonding(96) 0| ^^€H=K 



E. 9S| OhEH ¥¥CH! £ 9CHIAH OffO-IS LED aS°| S|S«ieJ £?1S UEFUIjI ?JC|. GaN7=i| LED2I- &S*|o| d 
BIS p- N diode7h <y^sj s| S ^Ajg So^ZL ?JcK 

^■7|& U|-2|- 2J-OI 0|£p-0-|7;fe S iJ-gO-ll ojS|-a, LED^^-aS-Ofl A|-gS 7|&S A-II7HS-OS GaN^I Bj-Qj-aJ|- 7|&A|-0|o| 

§ss 9J& s-^ds $m ^ 9is.o\, 7is-o^ oje sa^tHi sis »^ds a^h a- ^ sj7^sjck 7ies a-ii 

tHS-oS. LED ^A|-7h 10umLHS|S dH¥ Stfohx|°S i:Al-oho^[AH ^AH4S( Photon Recycling) M7h S7h«F04 ilS^j 
s|¥^A|-^g( External Quantum Efficiency)* tT4fA|5J &!>l|@c:|-. 

S*h M a-go^|AHfe 0H^ 52^ ^B^S 7|£S| dBlS 7|&* ±X[9\ Mounts AfStl-SS LEDOflAH 

S-^Elb a* A-H7H* 1 " ^ 0 |S PJel-O^ 4iAhS| ^7|^M ^d&* §fe h A|%| 4= &S0| 
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EES e ttS<H|/Hfe H ES0| omniL mm P- GaN S^cHI P- metal* 5S|-SrS3. ^X r £| s| 

serial resistance) S U^AIl! 4 &°Oi 5E& Ei7| £d£<yo| sflo-jy N- GaN S^ofl ¥M*I N- metal 9J # 
ft^ £!£¥S «g*r°3. S£jgcHjA-jo| ^#oj£oj ^oiJEg a.7i| Ajg 4 1 SiCf. 0|S 21t[0i LED ^ArS-l g-ft 

e^<s e^chi a*HAH ^sJti- s s^s <y§ 4= g^l^IcK 



EE CrC 4lE|S P- N diode7| 9*°^. *j*H=] LED o| g°u ESD ^oj- 0 | AIGa!nN7=li LED 4: 

P- N diode* «1tf»o£ a^5 r 0=| ESD *|7|«Jo3. 7||*d*r(*| AIGalnN^I LED rfcXr 

oj ^jsi^S cH^ »^A|a 4= Sich 7|£S| 4JBI& p- N diode ^S^r HlSSM 5J*4 SSofl &!<HAH Siff Fli 

p- Chip SS0| S?£[*l SE& 4=5|S-ir°.S. 5 *JB|5 P- N diode* A|-gS r n.3. 4!B|^ P- N 

diode stf soistcK 7i£sj a-aai- uim<h e ^s^i ? r s € ase ^jbis- p- n diodes 

ol) o ZheSr^rfe 0|3. £lS r o=| =L7H| »tf & 4 2Wfc 3!<H| oi^. 



(57) s?o| mm 
s^s- 1. 

p. n St!" CrOlfiS. S-fe GaN7^j LED 4iX| 7i\^0\\ °J(HA-|. LED ^2-\ P- GaN flofl P- metal* S^orH, S 

P- metal* masking 13^ 3r0=| A}0|f} N- GaN SEfe ZL 0|5H°| ?|0| 77|-X| OjlSthq-. =LB\H. fc+ 

* UElS 7|£KH| LED°| P- metal 0| Sf[¥7| JEj7H| flSKH SOlJL, ttfQtOl 7]&* ^|7Ht^K 7|&X||7H 

51 §7|g°^ =EHy- N- GaN ifflofl N- metal § «g#0=| £|S*1?J LED ±K[m 

S^S" 2. 

*1I 1SKHI ai<HAH, 4:X|-ArO|* 2<N £Efe <HIS SB* o|S* r o=| ijzra- EH zl ^ So|S tf^S OhEH<H|AH 7|& A|- 
O|oj ojo|o[ SOWXISHI, ZL 3f* 0.1umCH|Ai 500umAfO|o| ojo| ^o^. <H|S«rO^ 7|&^|7H §£jA| 0|S LED 
^ M£ §y 7|& ^)^o| 7|go^. fcihtH 

^^H" 3. 

a-II 1«-0| LED r^lA^2^ ^&o| Sjfe ^Bi&7|£t M&o\\ $Jo^A^ Sfffl Efe BHoi ohmic Metal o| S^£!o^S / !7^ 

Lr Ohmic MetaiOl Elo^jxl e^o^AH ZL N P doping fe£7|- 10 15 CHI AH 10 22 ^X|o| 3^fe 4JBI5 

7|5rS AhgSfe sfa. 

4. 

All 1SWH 7|#*f LED ?S0flAH Mechanical^ tfHOlU, a^j Eb o h H, EEfe- 0|» 37hx|^a« 

oh LED^-etoi 7i&(20)« mymji oi 71&01 aji7H@ LEonmov §st[fe 71a. 
^^ir 5. 

A| 190|| SJo^A^ 7|^& LED =FStH|AH N- GaNgS-l 7|-&^rE| ¥f 5Efe 7r&G| ¥&cH| Ti/Au, Ni/Au, Cr/Au^r 
N- metal* S^Sr^l, N- metal 0| S^£l^l SSJ-fi S!S.¥^. 0|S«rfe fe h S 

St 1 ^ 6. 



All 1S(H| SJOHAH ^£|^ A^A| ^Sia-ffoS. P- N JunctionOl 0|¥o-|£j ^B|& 7|2rS AhS*^. Z1£|J1 y- + 
LEDSI P- metal 4 4JB|S P- N diode°| N- metal 0| S&£|^| flSJoH gO|JL, ^Q$0\ 7 | & g «j7H»cF. 7|& 
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XlW g7| §°£ =ytf N- GaN 3LE3<H| N- metal* S^oi LED 4iAH AIRE BSJ LED 4i 

#S LED B(|?|X| QFg^Ofl iJB|S P- N diode°| P LED HH7|X| O^EiSj N- SR^Ofl «°JCh. ZLBU 

4JH|g P- N diode°| N- metal <H| AH LED H|)?|x| 0|-gEfoj p^jq if*go.g. Wire Bonding©^, LEDfi-l N- metal 
oil AH LED bH?|x| DheEjoj N5 j=t ^fo^ wire BondingSKHAH ^aFS xi|sj-©fe aj-ftl. 



7. 

Ail 68-01 SJCHAH, LED r^lA^2^ Sj&0| uaiS- p. N diodes S A 'o-|AH, ZL P- N Junctionol ^^o? 7 | &s 
OlSShfe Sf£|. 0|nH P £ES S^i N- doping ©e Z|-Zt O.OIumOijAH lmm^X|o| ^zfllS 7hS ?M. 

St 1 ?! - 8. 

Ail 6*0|| SJOiAH, ^E|5 P- N diode AiRAI, N 7|fl<H| p£§o S p. N j unct jon S §-g©hfc P- JES 

H 41 BIS 7|&(H| N- P- N Junction* S^tfe ItfH. 0^7|AH N, P £S|S| feEfe H^p 10 15 0i|AH 10 22 Tfl-^l 

o| 030^ 7hSdh. 

^^H" 9. 

Ail 6lToi| SJoiAH, $Jb|S p- n diodeal SfBofl s¥ fllSol §£*fo=| Aigsfe g^oil nhBhAH afe 

¥ffl H¥oi| £^ DilBol «ti«tx| 8U AiSsfe gj-a. 

£>a 1 
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£Ei 2 
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EES 4 
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£<S 6 
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£ed 8 
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£Ei 9 
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